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FEATURE 


HE PHASING TRANSCEIVER 
which was described in RadCom in 
July and August 1993 still forms the 
core of my main amateur station. As 
this has been a success, when the new 73kHz 
band came along, there seemed little point in 
developing a new circuit, especially as the 
printed boards are still available off the shelf. 
At sucha low frequency, there seems little 
point in superhet technique; direct conversion 
on both receive and transmit would seem the 
obvious path to explore. Here a small admis- 
sion seems proper: almost two years ago, a 
pair of LF SSB radios were built for caving 
use and have proved themselves. With all the 
experimentation already done, it was only 
necessary to build another, this time with a 
VFOreplacing the crystal and the S meter and 
CW filter reintroduced. 


THE RECEIVER 


THE CASCODE RF amp and VFO amplifier 
components are omitted from the receiver 
board. In their place, a small piggy-back board 
houses the RF amp which now employs a very 
low noise HF op-amp OP-37. A single input 
tuned circuit may be used with any antenna 
input but when connected via the relay, forms 
with a series tuned loop antenna, a bottom 
capacity coupled pair with a working Q of 14. 

The quadrature pair of injections to the two 
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mixers comes from a divider on the exciter 
board. Fig 1 shows the mounting method and 
Fig 2 the modified circuitry. 

Readers who missed the original articles 
and would like acopy of the complete receiver 
may contact me at the address given on this 


page. 
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THE TRANSMITTER 


BECAUSETHERE ARE many more changes, 
the transmitter is drawn inits entirety and will 
be shown in the diagram next month. It is very 
much easier to build a stable VFO at about 
4.5MHz and divide down than to try and wind 
a 390uH coil for 73kHz. 


O 


RF amp 


Piggy back board 


From antenna 
relay 


The VFO is already very 
stable; when divided by 
64 it is remarkably so. 
Where desired, crystal 
control is easy. These 
components are omitted 
where the VFO feeds pin 
11 of the 4060 divider. 
The following 4013 di- 
vides a further four times 
and generates the landQ 
quadrature signals for 
both transmitter and re- 
ceiver. At this low fre- 
quency, a DPDT front 
panel switch enables easy 
sideband selection. 

IC1 performs mic am- 
plifier, low-pass filter, 
drive for the phase shift 
networks, and centre rail 


Fig 1: Modified receiver 
component layout showing 
the new piggy-back board 
with the 73kHz components. 
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73kHz SSB TRANSCEIVER 


reference voltage generator. The phasing net- 
works are buffered by IC2 where audio level 
equalising is made possible by R25 and RV1. 
Points A andB should be connected to A and 
B on the balanced modulators IC3 and IC4 by 


wires under the board. i5n =| 
The trimpot RV3 equalises conversion From 3k6 
gain and RV2 and RV4 are carrier balance. tite 1 
The two modulators are terminated in the = 
tuned circuit L1, C26 which are mounted on 
the power amp board. Here a car radio CQ eee 
audio power chip TDA2003 completes the ae — 
circuit. 
But where is the output tuned circuit and Lt = 360uH 
low-pass filter you are asking. As the output TORIEOO 
resistance is less than an ohm, these would be 
hard to design - but more on this next month. 
THE ANTENNA 
IN THE SEPTEMBER 1996 RadCom 73LF 
page, aloop antenna was described. A multi- 
turn loop will not transmit an E wave but 
73kHz from 


makes an excellent receiving antenna. Un- 
wanted beacons can be nulled out by careful 
rotation. If atap four turns up from the earthy 
end is provided, along wire such as a topband 
antenna can be connected and will radiate. A 
long wire on akite or balloon, or a barbed wire 


fence, should radiate better. + 
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.»» to be continued Fig 2: Modified circuitry of the 73kHz section of the receiver. 


SOFTWARE FOR THE RADIO AMATEUR 


Europe’s leading distributor of Amateur Radio, Engineering and 
Communications Shareware/PD programs for the PC. 100's of related 
program disks - FREE CATALOGUE 


Transmit and Receive 
SSTV - FAX - RTTY - CW - AMTOR 


This BRITISH made interface for the PC is built into a 25 way EMC/RFI 
proof ‘D' Connector. Comes complete with interface cable & 3 software 
packages. 


As featured in HRT, PW, SWM, DATACOM, Break-in New Zealand & CQ 
Ham Radio Japan. Only £49.95 plus postage. 
http://www.venusww.demon.co.uk 


VENUS ELECTRONICS 
ae 26 Pevensey Way, Frimley Green, Camberley, 
| Ae Surrey GU16 5YJ_ Tel/Fax: 01252 837860 


E-mail: sales@ venusww.demon.co.uk 


MS-WINDOWS HF PROPAGATION SOFTWARE 


ASAPS Professional Grade HF Propagation prediction software from IPS Radio and Space Services. 
Uses IPS and CCIR ionospheric models for the ultimate in HF prediction - Used by the professionals! 
GRAFEX table/graph, frequency plan, field strength predictions, batch file operation, on-line user's guide. 
Requires at least 386 PC with MS-Windows 3.1 or higher, 8MB of disk space, SVGA display. 

Only £170 plus £2.50 P&P (UK) or £5 P&P elsewhere. 


For full details send a large SAE to Simon Collings, Radio Communications Consultant, 
46 St Michaels Road, Cheltenham, Gloucestershire GL51 5RR. Tel/Fax: 01242 514429. 
E-mail: scollin@sapphire.win-uk.net Website: http://www.sapphire.win-uk.net/ 

Visa, Access, Mastercard, Eurocard, Delta credit cards accepted. 


CqQ...CQ! Call in on the 


GOOD NEWS 


CHRISTIAN NETS 


Every Sunday at 8am and 2pm on 
3747 kHz or 144.205 MHz at 3pm, 
sharing Christian fellowship over 
the air. 


For more information telephone 01803 854504 
or write to our Membership Secretary 


WACRAL 


51 Alma Road, Brixham, South Devon, TQ5 8QR 
See Internet Web Page HTTP://www.GOPPQ.demon.co.uk 


Clear English for high-technology companies 


Clear user manuals Readable reports 
L] Effective sales literature 


IFW Technical Services G3SEK 
01235 535981 


http://www.ifwtech.demon.co.uk 
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HANDS KITS FOR RF CONSTRUCTORS 


* & & NEW KIT & & & 
DD.S2 Sythesised VFO 5-6, 6-5 + Sig Gen 0-15 MHz 
2 x 16 LCD display with RIT, MODE & BAND. Accuracy to 1 Hz 
master clock. 

Full kit £110. 

WE HAVE LOTS OF KITS FOR HOMEBREWERS: TXs, RXs, DISPLAYS ETC 


HANDS ELECTRONICS 
TEGRYN, LLANFYRNACH, DYFED, SA35 0BL._ TEL: 01239 698427 


DELTA COMMUNICATOR 


Professional range of amateur antennas for 10-15-20m. 3 element 
£265, 2 element £205, rotary dipole £98 

Quality built antennas direct from the manufacturer - save POUNDS! 
Telephone 01269 843639 for details 
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To antenna relay 


Fig 3: Transmitter board showing the component layout with the crystal oscillator divider piggy-back board in the top left-hand corner. 


ORTABLE OPERATION seemed to 

require attention and to this end, 

battery power was decided on; a 12V 

jelly battery worked well. Because of 
this, the regulators in the receiver and VFO 
were lowered to 9V. Without these, chaos 
breaks loose. 

As sideband switching now takes place at 
the oscillator drive, in the receiver, the original 
sideband switch is not needed; the USB pin 
should be connected to the sideband switch pin 
by a hidden wire under the board. 

On the exciter where the VFO amplifier and 
RF phasing network used to be, there is just 
room for the divider piggy-back board to be 
mounted, see Fig 3. The output transformer 
and converter are not fitted and their space left 
blank. As mentioned in part one, the tuned 
circuit is now fitted on the power amp board. 
Here a small piece of thick aluminium bolted to 
the chassis forms a heat sink for the PA stage 
TDA2003. 

A four-pole relay energised from the PTT 
changes over the antenna, earths the receiver 
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on transmit, mutes the receiver audio on trans- 
mit, and powers up the PA. An LED indicates 
the transmit condition. 

A mechanical dial with a 5:1 or even 3:1 
slow drive is adequate. Coverage is from 7 1kHz 
to 75kHz with about 500Hz overscan. 

Use of an op-amp for an RF stage where gain 
can so easily be specified enables a pot in the 
feedback return to adjust RF gain. 


SETTING UP 


IF A COUNTER is available, adjust the VFO 
coil core (Fig 4) so that at tuner mid travel, a 
reading of 73kHz results at either I or Q termi- 
nals or at pin 4 of the 4060. Place a’ scope probe 
on pin 12 of IC1 and adjust RV1 for minimum 
signal. Similarly with probe on pin 12 of IC2, 
adjust RV2 for minimum signal. 

Into the antenna socket inject a 73kHz low 
level signal and tune in to hear a note. Use the 
lowest level consistent with a clear tone. Tune 
L1 for maximum. Selecting the other sideband, 
the tone should all but vanish, but will reappear 
the other side of zero beat. Advance the RF 


gain and back off the input. Somewhere just 
before maximum gain the point of best S/N 
ratio is achieved. Peak L1 for maximum. 

Slowly increase the injection to a point where 
further increase does not produce a corre- 
sponding increase in audio. Adjust the S meter 
pot for a reading of S9. This completes the 
receiver alignment. 

Transmitter alignment is no more difficult. 
Connect a ’scope probe to the top of RVS. 
Adjust L1 for maximum signal. Adjust RV2 
for minimum signal; do the same for RV4. 
Repeat these last two operations, raising ’ scope 
sensitivity till just a line remains. If a two tone 
generator is not to hand, a single tone audio 
generator should be fed into the mic input. A 
sine wave at 73kHz should result at RV5 top, if 
at this stage a bit raggy. Adjust both RV3 and 
RV1 till the sine wave becomes clean. With a 
two-tone generator, these operations are ad- 
justed for the purest waveform. 

Connect an antenna and microphone. Con- 
nect the ’scope, with Y amp set to its least 
sensitive, to the junction of L and C on the 
antenna loop. Speaking into the mic at normal 
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Fig 4: Circuit diagram of the transmitter. 


YAAIZISNVUL GSS ZHAEL 


AERIAL ROTOR FOR ONLY £49.95; 


AR300XL Aerial Rotor, Control Unit and 
Optional Alignment Bearing CATALOGUE 
Rotor unit type AR300XL and control 
consol, Continuous indication of 
beam heading. Clamps to 2in 
(52mm) max. mast and takes 1'4in 
(38mm) max. stub. mast. ‘Offset 
type mounting. Vertical load carry- 
- ing 45kg, Special offer £49.95 plus 
£4.95 p&p 
AR1201 Alignment (support) bearing, Allows 
greater. eehigher head loncs Fitted above rotor 


Send £1 for our latest 
glossy 34 page catalogue, 
which you will receive 
back by return of post. 


11 Kent Road. Parkstone. 


Agnus Tecumaues 28" 


Fax: 01202 716951 a ae 


J. BIRKET T 25 Me Strat, Lincoln LN2 10F 


(Partners: J. H. Birkett, J. L. Birkett) Tel: (01 522) 520767 


acini of Electronic Components 


R POWER TRANSISTORS $1487 
$01480 @ £8.50 


FERRITE RODS 6°38" © £1 

UHF POWER AMPLIFIER 99 

C804 TYPE VARIABLE CAPAC! 

SURPLUS DIE CAST BOXES Ap size 

wer USEFUL AIR SPACED VARIABLE CAPACITOR 


E “AIRFORCE VHF TRANSCEIVER 1985 1 

£8.50 

DISC CERAMICS 4.9, 4.7, 6.8. 91, 12, 15, 22, 27, 33, 47, 51, 82, 120pt 1Kv.w. Al at 15p each, 2500pt 
5Oc ny GO 


ELECTRICAL PARAMETRIC ALTIMETER MK220 @ £16 (P&P £8), AIR SPEED INDICATOR 450 Knots @ £10 


Access, Switch, Barclay Card and American bat cards accepted, P&P £1 under £10, Over Free, 


Unless otherwise stated. 
C.M. HOWES KITS Available by post and for callers. 


WISE BUY ae BARGAINS! 


ALL PRICES INCLUDE P&P + VAT 

PYE M294e, ‘E’ band, 3 ch crystal controlled, ideal 4m packet, etc., supplied with 
MIC +U/S. £30 
PYE M294, ‘A’— hi gh band 1 ch crystal controlied, ideal 2m pe acket, etc, supplied 
with MIC +L/S £35 
STORNO 5662S UHF synt hesised 12v mobiles suppl ed with pre- programm ed 
Eprom, BCD switches and full info to make 100ch, 15w, mobile for 70cms, just 
needs 2 crystals, MIC L/S to complete.. £45 
SMC 317L6 high band fm, hy/helds, similar to Yaesu FT202, 6 ch, cryst tal controlled 
for 2m with desktop charger, N1-CAD £30 
UHF 1/4 wave whips for ‘hi helds with BNC plug new and uncut, will tun e approx 


MAO AZ UD WATEG sc snascsesorsiacoonetses esageserncssasigsesqnstins cereysusapreneseisaanse 2 for £12 
PYE P5000 series single desktop charger S, unused, boxed : < 

AIRLITE 62 head/mic sets, supplied in used/serviceable condition £15 
AIRLITE 62 as above but as new/boxed last few.. gasses £30 
1 ONLY — Marconi Appolio solid state marine : receiver... ... £300 


All goods are supplied in “as is” condition but are checked for completeness betore despatch. 
All prices include UK mainland pip ~ Access/Visa orders wolcom 
cal Modification enquiries atter 4. 30p.m. please or sae 


G.W.M. RADIO LTD 


zm 40/42 PORTLAND ROAD, WORTHING, SUSSEX BN11 1QN 
(pila TELEPHONE: 01903 234897 FAX: 01903 239050 


Essex Amateur Radio 
Services 


The little dealer with the big heart 


BUYERS ARE WAITING NOW FOR 
YOUR PRE-ENJOYED EQUIPMENT! 


* VHF/UHF * 
* HE Transceivers * 
* Station Accessories * 


AVOID Part Exchange 
WE PAY TOP PRICES 


We pay cash same day or 24 hours by post. 
Always large stock available. Phone today for the best deals. 
Silent Key sales handled efficiently and personally. 


4 Northern Avenue, Benfleet 
Essex SS7 5SN 
Telephone 


01268 752522 


7 days a week 8am to 8pm 


HATELY ANTENNA 


TECHNOLOGY GMS3HAT 


1 Kenfield Place, ABERDEEN AB15 7UW Tel & Fax: 01224 316 004 


CROSSED FIELD ANTENNAS MORE HEALTHY 


Thanks to our policy of continuous research we are happy to announce that an 
apparently trivial and yet subtle change to the termination components within our 
DELAY LINE RADIATORS and our CROSSED FIELD LOOPS has resulted in a 
marked improvement to performance 

The changes are actully a slight simplification so can be incorporated at the same 
prices. In fact the Crossed Field Loop is physically slimmed to a single metal loop 
which is to be supported horizontally, and gives all round radiation on all HF Bands. 

For those hesitating to send an order, we can assure you that the time is arrived in 
which to place an order. As we will be spending the time between the typing of this 
order and the publication date, in supplying free retro-fit units to earlier purchasers, be 
positive and telephone us your order without delay. Remember no mast needed; just a 
house to slide underneath the antenna and as a place for the shack and a mains 
connection! 


EMDR 1 for bungalows £218 EMDR 2 for 2 or 3 storey homes £230 
CFL 1 for flats £250 


PC KITS and PC BITS 


From a 486SX Barebone up to a200Mhz Pentium Pro system our PC Kits and Barebones (case, power supply and 
motherboard) come with step by step assembly instructions and we are happy to tailor the configuration to meet a specific 
upgrade requirement, to fit in with parts you may have or would prefer to buy from someone else. 


A FEW of OUR BITS:-_Motherboards - 33 different motherboards (ISA, EISA, VL bus and PCI) from 386SX to 200MHz Pentium Pro, 


Cases- 14 different cases in our range from £50 including series of fully R.F. suppressed cases and PSUs up to 10 bay tower with 300W PSU 
Power Supplies- 15 different power supplies to fit most types of cases, from £35. If we can't supply one we can normally repair your's 
Display Adaptors - MGA/CGA/EGA and 16 different VGA cards for all bus types, from 256K ISA VGA up to 8Mb PCI inc range of economical cards. 

- 30 different types of controllers and I/O card for all types of bus (8-bit , 16-bit, VL , EISA, PCI) for just about every sort of device and 


most I/O requirements inc special serial cards to use IRQ 10-15, high speed serial and parallel ports and many, many other items. 


Prices Exclude VAT and Delivery. Credit Cards and Public Sector P.O.s accepted (credit cards not charged till dispatch of goods), orders subject to 3TH Ltd conditions of sale 
So ifyou are thinking about building or enhancing your own machine, then for a brochure, price lists, spec lists etc. contact:- 


3TH Ltd, 48 Hutchcomb Rd Oxford OX2 9HL Tel 01865 791452 Fax 01865 794267 
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73kHz SSB TRANSCEIVER 


Connect to either 
end of RV2 or RV4 
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Fig 5: The 73KHz phasing transceiver can operate 
on CW using this keying method. 


level, increase RV5 till the typical SSB wave- 
form is seen to just begin flat topping. The very 
high Q of the antenna will produce voltages in 
excess of 240V AC and clean up any roughness 
in the waveform. An unloaded Q of 81 was 
measured on the prototype antenna and when 
connected to the transmitter, a Q of 60 was 
found. This should reduce the audio band- 
width, but in practice it sounds very good 
indeed. 


OPERATION 


MOST OPERATORS WILL be looking to- 
wards CW on this band. A simple keying 
method is to unbalance one of the modulators 
by turning on a PNP transistor with key down 
(Fig 5).It is usually easier to send good Morse 
if you can hear the tone. A better method 
therefore might be to construct a Morse oscil- 
lator and feed this into the microphone socket. 


SSB AND CAVING 


THE CIRCUIT DESCRIBED has been used as 
acave radio [see page 56 - Ed]. Crystal control 
is used in place of the VFO, the S meter circuit 
may be omitted, and the CW filter disabled by 
omitting C36 and C37. The CW/SSB switch is 
permanently wired to SSB under the board. A 
crystal must be chosen to coincide with one 
band edge, having chosen your sideband. 

The cave radio was constructed in 18 gauge 
tin plated steel where chassis members were 
bolted and sweated together. With a water- 
proof steel case, a mylar speaker, rubber dol- 
lies fitted to the switches and the sockets sealed, 
a reasonably cave-proof set resulted, but just 
for extra strength was carried in an ammunition 
case. A chassis drawing is available from the 
author. 

The antenna loop used for underground has 
Terry clips to hold the wires to the wooden 
supports for easy dismantling and reassembly. 
With a multi-turn loop, at the expense of the E 
wave, the magnetic field is enhanced. One may 
considered the two loops as primary and sec- 
ondary of a transformer separated by a few 
hundred feet of limestone. The signal strength 
falls off according to an inverse cube law, that 
is it loses 18dB every time the distance is dou- 
bled. A maximum range of 650ft is in theory 
possible, but about 400ft can be relied upon. 

For the amateur looking for DX, the small 
PA can drive a much larger beast. For ultra 
slow narrow band Morse or data modes, it is 
possible to insert a sharp filter at the CW/SSB 
switch terminals. Much is yet to be written on 
these finer methods. Meanwhile, the phasing 
rig makes an easy to get going box of tricks 
with a proven track record speleologically. 
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COMPONENTS 
Parts list for Modified Receiver Section (Fig 2) | Resistors: 
: R32, 33 82k 
Resistors: 2 
oiled id R37, 38, 45, 46 3k9 
R? 270 R40, 41, 48, 49 27k 
R42, 43, 50, 51 30k 
R3 5k6 
R56, 63 220 
R4, 11, 31, 39 1k R57 OR? 
RS, 12, 28, 30, 36, 38 470 R66 1k5 
RO, R7, 13, 14, 32, 33, 40,41 2k2 RVI, RV3 2k2 cermet horiz. trimpot 
Re, 15 ae RV2, RV4 10k 3/8 in multiturn trimpot 
R9, 10, 16, 17 30k R5 10k cermet horiz. trimpot 
R26, 27, 34, 35 3k9 : 
R29, 37 560 Capacitors: 
RVI, RV2 10k 3/8 in Multiturn | C126 Lom polyssies 
tri C23 22n polyester 
pee C4 1500p polypropylene 
RV3 (Piggy-back board) 1k trimpot or front PP JP PY 
idantine (green Wima) 
nal I indl CS 330p polypropylene 
control (long spindle) (green Wima) 
Capacitors: C6, C8, 32, 33 680p plystyrene 
Cl 15n polyester C7, C9 430p polystyrene 
C2 220n polyester C10, 11 10 16V tant. 
C3, C8, C9 1n ceramic plate C12 47 16V radial electrolytic 
C4 470n monolithic | C13 and C14 only fitted for crystal control. 
(multilayer) C15, 20, 22 100n monolithic (multilayer) 
C10, 11, 16, 17 100n monolithic | C18, 19 10n ceramic disc 
(multilayer) C21, 23 470n monolithic 
C18, 19 22n polyester C24, 25 Ip tant 
C51, 52 1p Tant. C27 10n polyester 
. C28, 34 100n polyester 
Semiconductors: C29 1m polyester 
IC1, 1C2 MC1496 C30 22 400V polyester 
Other items: C31 300p polystyrene 
See original article for full receiver component list. | C35, 36 In ceramic plate 
Semiconductors: 
ren list for Transmitter Section (Fig 4) ICl TLOT4 
Resistors: IC2 LF353N, AD712, 4558 etc. 
RI, R61 100k 1C3, IC4 MC1496 
R2 390k IC5 CD4060BCN 
R3, 39, 47 22k 1C6 CD4013BCN 
R4, 31 2k2 IC7 TDA2003V 
RS, 6, 7, 8, 9 10 6k8 IC8 LM78L09ACZ 
R11 10k % Trl 2N3819 
R12, 22 15k % Tr2, Tr3 BZX79C7V5 
RI3 20k % Other items: 
R14 8k2 Ll Toko RW06A6408 (Cirkit, 
RIS 430k % Bonex) 
R16 56k % | 12 3/8” Aladdin former 
RI7 Tk5 % 28t, 27SWG 
R18, 19 220k %o VCl 100p tuner (found at rallies) 
R20 330k Jo RLY1 12V 4 pole changeover 2A 
R21 110k % Ant Socket $0259 
R23 18k % Battery 12V 1.2AH Jelly recharge- 
R24 180k % able. 
R25, 36, 44, 62 1k Sideband Switch 2 pole changeover miniature 
R26, 27, 64, 65 15k toggle 
R30 1M Case Maplin XJ34M 


LF Record Increased Again 


THE ONE-WAY 73kHz distance record 
has been dramatically extended from 
around 22km to 100km. On 12 April, 
Julian Gannaway, G3YGF/P, located 
near Rampisham in Dorset, received a 
73kHz CW signal from Andy Talbot, 
G4JNT, near Southampton. Julian re- 
ceived an RST 319 signal from Andy, 
who was using 100W input toa 6m high 
“T’ antenna. 

It is suggested that all those who can 
transmit on 73kHz should do so at 


73kHz NEWS 


11.00am and / or 11.00pm for about 15 
minutes any day of the week, but espe- 
cially Saturday and Sunday. To help ex- 
perimenters, listeners are urged to send 
reception reports on all 73kHz-band sig- 
nals heard by the quickest means possible. 


LF in SF 


TIMO KIINSI, OH1TH, tells us that from 1 
April, Finnish amateurs may use 135.7 - 
137.8kHz with 100W power. It was not 
clear if this was on a special permit basis, or 
if there were other restrictions. 
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